OBJECTIVE: The aim of this paper is: (1) To describe a long-term multidisciplinary group approach to the treatment of morbidly obese persons; and (2) to present, in a preliminary report, results at three months in 30 obese women. DESIGN: Prospective study with evaluation at the start of therapy and after three months of therapy. SUBJECTS: Thirty obese women, initial mean BMI 35.3 kgam 2 , age 28 ± 67 y. RESULTS: Body weight decreased signi®cantly ( 7 6 kg) with 74% of weight loss as fat mass. This moderate decrease in body weight resulted in a signi®cant improvement of VO 2 maxakg body weight. Resting metabolic rate and metabolic parameters remained unchanged. Among psychological variables, participating in the therapy resulted in a more pronounced restrained eating behaviour, an improvement of body image and a higher expression of positive feelings and actions. CONCLUSION: Preliminary results of the program are encouraging. However, continuous evaluation and improvement of the program in the long-term (at least several years) are extremely important.
Introduction
The prevalence of obesity (BMI b 30 kgam 2 ) is rising to epidemic proportions around the world. 1 It has increased about 10 ± 40% in the majority of European countries in the past 10 years. The increased recognition of obesity as a major public health issue is accompanied by important developments in understanding its causes, associated health risks, and treatment. It is paradoxical that obesity is increasing in the United States while more people are dieting than ever before. Although average fat and caloric intakes have decreased by 11 and 4%, respectively, in the US over a period of 15 years, the prevalence of overweight rose from 25 to 33% (a 31% increase). 2 This diverging trend in obesity and fat intake patterns, that has recently been described as`The American Paradox; 2 strongly suggests that there has been a dramatic decrease in physical activity-related energy expenditure.
Although theoretically very simple, the results of obesity treatment are disappointing. Obesity has many causes, and different treatment modalities can be used to reduce the risk of excess body weight. These treatments include behaviour modi®cation, diet, exercise, pharmacotherapy and surgery. Recently, the merits of a combined approach with diet, behavioural therapy, exercise and sometimes pharmacotherapy andaor surgery have been emphasised. 3 ± 8 To deal with the large number of obesity patients at our outpatient clinic and with poor compliance, a multidisciplinary long-term obesity treatment program was developed. This paper will deal with a detailed description of the program and some preliminary results after three months of treatment.
Methods

A multidisciplinary group approach for obesity treatment
A multidisciplinary program for the rehabilitation of severely obese people was developed at the University Hospital Gasthuisberg in 1996. It is administered by a treatment team composed of a nutritionist (program co-ordinator), an endocrinologist, a psychologist, a dietician and a physiotherapist. The entire program includes 17 sessions over a period of one year at a frequency of once a week during the ®rst month, biweekly during months 2 and 3 and monthly thereafter. Each session comprises nutritional education (45 min), behavioural modi®cation and relaxation (90 min) and promotion of physical activity (45 min). Patients participating in this program are selected after an extensive evaluation which includes: (a) medical status, (b) psychological evaluation, (c) exercise capacity, and (d) nutritional habits. These evaluations are performed at the start, after three months of therapy and after one year. We intend to repeat these measures one year after the end of the therapy. Tests and procedures for medical, dietary, and psychological evaluations are given in Table 1 . All evaluations are carefully standardised and executed by the same, trained investigators. The number of patients in each group is about 10.
Patients are prescribed a moderate hypocaloric diet according to the measured resting metabolic rate. Average energy content was 1600 kcalad with a range of 1200 ± 1800 kcalad. Dietary instructions were based on the guidelines for healthy nutrition of the National Council of Health, Belgium (15% protein, 30% fat and 55% carbohydrates). Teaching is given about the quality of different fatty acids, the importance of high quality proteins, of dietary ®bre, etc. The choice of this moderate approach is based on the aim to reach healthy nutritional habits on a lifelong base. Patients are also instructed on food labeling and on adapting classical recipes to a healthy diet.
The comprehensive behaviour-modi®cation-based program is guided by a trained psychologist and is similar for all groups. A leading principle is that the patients themselves are responsible for their outcome. Too much external control should be avoided. Discussions in the groups emphasise cognitive behaviour therapy principles, self-monitoring, goal setting, and identifying and coping with high-risk situations. They provide training in stimulus control techniques associated with eating. Different relaxation techniques are also included in the sessions to provide the best technique for the individual patient.
Obese people, in general, are less active than lean people, and their level of physical ®tness is lower. We encourage each patient to include small amounts of extra physical activity in daily life (walking, taking stairs, etc). Patients are also encouraged to exercise a minimum of twice, 30 min a week, at an intensity adapted to their physical ®tness and mechanical limitations. Walking and swimming are the preferred activities for this group of morbidly obese patients.
This program is incorporated in the Belgian Health Care reimbursement system. About one-third of the costs are carried by the patients themselves. They were asked to pay one-third of this amount before the start of the program.
Patients
In this pilot study, 30 obese women were included. Mean age was 52 AE 10 y with a range of 28 ± 67 y. Body mass index (BMI) at the start was 35.3 AE 5.2 kgam 2 (range: 28.2 ± 46.6). Before the start, the multidisciplinary long-term approach was extensively discussed with the patients; they all agreed to participate in the entire program for one year. None of the patients was taking anti-obesity drugs during the treatment period.
Techniques used in this study
Body fat was measured with bioelectrical impedance, using the formula described by Deurenberg. 9 Resting metabolic rate was determined by continuous indirect calorimetry (Deltatrac-system, Datex, Sweden) using the ventilated hood system. The conditions of the measurements were carefully standardised.
For determination of each subject's maximal oxygen uptake (VO 2 max), a progressive (10 Wamin) continuous cycling test on an ergometer (Sensormedics 2900Z, Sensormedics) was performed. During the test, ventilatory and gas exchange responses were measured continuously. Criteria for maximal exercise was a respiratory exchange ratio (RER) b 1.1. The highest oxygen uptake achieved for at least 30 s was taken as VO 2 max.
Serum levels of total cholesterol (CV 1.4%) were determined enzymatically using a CHOD ± PAP (cholesterol oxidase ± phenol 4-amino phenazone) kit from Boehringer Mannheim, Germany. HDL-cholesterol (CV 4.0%) was determined after precipitation with phosphotungstate Mg 2 . Triglycerides (TG; CV 2.0%) were measured enzymatically using a GPO-PAP (glycerol phosphate oxidase ± phenol 4-amino phenazone) kit from Boehringer Mannheim, Germany. Plasma glucose (CV 2.9%) was measured using the hexokinaseaGP6-DH UV method of Boehringer Mannheim, Germany and insulin was measured by radio-immunoassay.
Five different questionnaires on psychological parameters were used: the Beck depression Inventory, 12 the 
Results
In this pilot study, 30 obese women were evaluated before and after three months of therapy. Body weight decreased signi®cantly with a mean weight loss of 6 kg after 3 months of a moderate diet. 74% of weight loss was fat mass. In absolute terms, resting metabolic rate showed a signi®cant decrease. After correction for fat free mass, this difference disappeared. After 3 months, aerobic capacity, expressed as VO 2 maxakg body weight, showed a signi®cant improvement (P 0.03).
No changes were observed in metabolic parameters, either in glucose or in lipid metabolism so far (Table 2) . Table 3 shows the results of the psychological questionnaires before and after three months of therapy. Five different questionnaires were used for the obese women. To study eating behaviour, the Dutch eating behavioural questionnaire was used. Participation in the program resulted in a more pronounced restrained eating behaviour (P 0.0018). No changes in emotional or external eating behaviour were observed. In comparison with normal values, 10 our patients had a high score for emotional eating behaviour, both before therapy and also after three months. After three months therapy, an improved body image and a higher frequency of positive feelings and actions were already obtained
Discussion
Long-term results of obesity therapy are generally disappointing, both for patient and therapist. In an attempt to deal with this problem, the merits of a multidisciplinary approach with diet, behavioural therapy and exercise have recently been emphasised. 3 ± 8 Outcome data with this approach remain, however, limited. Moreover, a variety of treatment Obesity therapy has to focus on the reduction of health risks. Our preliminary data do not reveal a signi®cant improvement in metabolic parameters. Although pretreatment fasting insulin was increased, both lipid and glucose concentrations were within the normal range. Previous studies have demonstrated that a modest weight loss of 10% has bene®cial effects on obesityassociated risk factors. 15, 16 Due to our moderate energy restriction, the weight loss obtained during the study period was only about 6% of initial body weight.
There is now a general consensus that exercise should be a major component of obesity treatment. Huang 17 even demonstrated that aerobic exercise was the most important factor in their treatment program, and in the preservation of weight reduction. Our program includes promotion of physical activity that is individually adapted to the mechanical limitations of the patients. The results demonstrate that it is possible to improve aerobic capacity, as measured on a bicycle ergometer. Nevertheless, we have the impression that there is a high barrier to starting exercising in our obese women. We have now developed an additional, supervised training program for these patients.
The preliminary results demonstrate that the program is effective in improving some measures of psychological health. After three months of therapy (eight sessions), an improved body image and a higher frequency of positive feelings and actions are already obtained. Whether these changes are due to participation in the cognitive-behavioural treatment, to weight loss, exercise, or a combination of these cannot be elucidated so far. Although different measurement scales are used in different studies, our results are consistent with the ®ndings of others. 18, 19 However, contrary to a previous study of Wadden et al, 7 no reduction was observed in the Beck Depression Inventory scores.
To study eating behaviour patterns, the Dutch Eating Behaviour Questionnaire is used. 10 It is surprising that, in comparison with normal values for obese women, 10 our group shows signi®cantly higher scores on the emotional eating behaviour scale. After three months of therapy, scores remain very high. Further follow-up will indicate whether this aspect should be emphasised more vigorously during the therapy. Since the start of the therapy involves a high frequency of sessions, it is evident that the scores on the restrained eating behaviour scale are signi®cantly increased.
The preliminary results, obtained with this program, are positive. We realise, however, that a continuous evaluation and improvement of the program is needed in a long-term perspective. Since program and consumer need to be carefully matched, 20 an extended evaluation of the participants before the start of the program is critical. Until now, only women were included. It is a general ®nding that men are less concerned about their body weight and weight-related problems. 16 Another reason is that the sessions were conducted during normal working hours. In the future, groups will be scheduled both in morning and evening hours to enhance the accessibility of the program.
